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Y-ADAPTOR MANIFOLD WITH PINCH VALVE
FOR AN INTRAVASCULAR CATHETER

This 18 a continuation of application Ser. No.
07/840,167, filed Feb. 24, 1992, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to the field of angio-
plasty. In particular, the present invention is a Y-adap-
tor mamifold assembly having passive hemostatic valve
mechanisms.

Angioplasty has gained wide acceptance in recent
years as an efficient and effective method for treating
various types of vascular diseases. In particular, angio-
plasty 1s widely used for opening stenoses in the coro-

nary arteries, although it 1s also used for treatment of

stenoses in other parts of the vascular system.

‘The most widely used form of angioplasty makes use
of a guide catheter positioned within the vascular sys-
tem of a patient. The distal end of the guide catheter is

inserted into the femoral artery located in the groin of

the patient and pushed distally up through the vascular
system until the distal end of the guide catheter is lo-

cated in the ostium of the coronary artery. The distal
end of the guide catheter is normally curved so that the

distal tip of the guide catheter is more easily directed to
the coronary ostium of the patient. Typically, a Y-adap-
tor manifold assembly 10 such as shown in prior art
FIG. 1 1s releasably secured to the proximal end of the
guide catheter. The proximal end of the guide catheter
and the manifold assembly 10 protrude outside the pa-
tient’s body. The manifold assembly 10 provides an
entryway for subsequent insertion of additional angio-
plasty devices into the patient’s vascular system
through the guide catheter. The additional angioplasty
devices include dilatation catheters such as non-over-
the-wire and over-the-wire balloon catheters.

The prior art Y-adaptor manifold assembly 10 shown
in FIG. 1 typically includes a main body portion 12 that
1s secured at its distal end to the guide catheter via a luer
fitting 14. The manifold assembly 10 further includes a
first side branch 16 that defines an infusion port, and a
second side branch 18 that is configured to receive a
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dilatation balloon catheter. The main body portion 12 of 45

the manifold assembly 10 is likewise configured to re-
ceive a dilatation balloon catheter. The second side
branch 18 and main body portion 12 allow two balloon
catheters to be inserted into a patients’ arteries so that
plural stenoses can be dilated at the same time. Typi-
cally, a longitudinal axis 15 of the second side branch 18
forms an angle of thirty degrees or forty-five degrees
with respect to a longitudinal axis 17 of the main body
portion 12.

Proximal ends of the second side branch 18 and the
main body portion 12 include valves known as Tuohy-
Borst seals 20 that minimize backbleeding. Each Tuohy-
Borst seal 20 includes a gasket 22 having a through
aperture 24 and a threadably attached cap 26. The
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through aperture 24 is configured to receive a shaft of 60

the dilatation catheter. The cap 26 can be rotatably
tightened to compress the gasket 22 thereby decreasing
the diameter of the through aperture 24 to form a fluid
tight seal about the shaft of the dilatation catheter.
However, if the cap 26 of the Tuohy-Borst seal 20 is
tightened too much, the dilatation catheter may be dam-
aged or the flow of inflation fluid through the catheter
may be restricted so as to make inflation of the balloon
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of the dilatation catheter difficult. On the other hand,
tightening the cap 26 too liftle may allow backbleeding
through the proximal ends of the second side branch 18
and the main body portion 12 of the manifold assembly
10.

‘There 1s a continuing need for improved Y-adaptor
manifold assemblies. Specifically, there is a need for a
mamifold assembly of efficient design which incorpo-
rates a valve member that provides an effective releas-
able seal about the shaft of a dilatation catheter. The
valve member would provide a fluid tight seal about the
dilatation catheter to prevent backbleeding, while mini-
mizing damage to the catheter. In addition, the seal
formed by the vale member would not restrict the fiow
of inflation fluid through the dilatation catheter.

SUMMARY OF THE INVENTION

The present invention is a manifold assembly for an
itravascular catheter that is adapted to be introduced
into a vascular system of a patient. The manifold assem-
bly includes a main tubular segment having a proximal
end, a distal end and a through passage. The through
passage is in fluid communication with a through lumen
of the intravascular guide catheter which is coupled to
the distal end of the main tubular segment. A first, tubu-
lar side port is joined to the main tubular segment. The
first side port has a through passage in fluid communica-
tion with the through passage of the main tubular seg-
ment. A second tubular side port is joined to the main
tubular segment. The second side port also has a
through passage in fluid communication with the
through passage of the main tubular segment. A passive
hemostatic valve mechanism is coupled to the proximal
ends of each of the main tubular segment and the first
tubular side port.

Each valve mechanism includes a flexible valve mem-
ber, such as a duck-bill valve. The valve member has a
through opening defined by a movable sealing side wall
which has a normally closed, sealed state that prevents
backbleeding out of the respective through passageway,
and an open state wherein a medical device, such as a
dilatation catheter, can be inserted into the respective
through passageway through the through opening of
the valve member. The sealing wall is movable from the
normally closed, sealed state to the open state by apply-
g a compressive radial force to the valve member.

The sealing wall of the valve member has a further
in-use sealed state wherein the sealing wall conforms
about the medical device so as to prevent backbleeding
out of the respective through passageway. The sealing
wall 1s movable from the open state to the in-use sealed
state by removing the compressive radial force from the
valve member. This allows the sealing wall to conform
about the medical device due to the inherent tendency
of the sealing wall to move towards its normally closed,
sealed state.

The valve mechanism further includes a disk valve
positioned proximally of and adjacent to the wvalve
member. The disk valve has a through aperture for
recerving therethrough the medical device in the open
state of the sealing wall, such that the medical device
passes first through the through aperture of the disk
valve and then through the through opening of the
valve member.

‘The first and second side ports are oriented at an
angle relative to a longitudinal axis of the main tubular
segment. The second side port forms an angle of be-
tween ten and twenty five degrees and preferably fif-
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teen degrees with respect to the longitudinal axis of the
main tubular segment. The second side port forms an
angle of approximately thirty degrees with respect to
the longitudinal axis of the main tubular segment.

This Y-adaptor manifold assembly is a relatively effi-
cient design. The passive hemostatic valve mechanisms
at the proximal ends of the main tubular segment and
the second side port provide an effective releasable seal
about the shaft of a dilatation catheter without damag-
ing the catheter or restricting inflation fluid flow
through the dilatation catheter. Moreover, the valve
mechanisms prevent backbleeding out through the
proximal ends of the second side port and the main
tubular segment of the manifold assembly. In addition,
the relatively slight angle that the second side port
forms with respect to the main tubular segment, allows
a dilatation catheter to be easily steered through the side
port and into the guide catheter, without kinking of the
dilatation catheter sometimes associated with the use of
manifolds having higher angle side branch orientations.
The relatively slight angle of the second side port
causes minimal flexing of the dilatation catheter in the
region where the catheter passes through the manifold
assembly. Minimal flexing of the dilatation catheter
results in more reliable and sensitive dilatation catheter
torque response when steering the catheter through the
vascular system of a patient.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side elevational view of a prior art Y-adap-
tor manifoid.

F1G. 2 is a side elevational view of a Y-adaptor mani-
fold with a passive hemostatic valve mechanism in ac-
cordance with the present invention with some portions
shown in section.

FIG. 3 1s an reversed, exploded perspective view of
the passive valve mechanism shown in FIG. 2.

FIG. 4 1s a sectional view taken along line 4—4 in
FIG. 2 showing the passive valve mechanism in a nor-
mally closed, sealed state.

FIG. S is a sectional view similar to FIG. 4 showing
the passive valve mechanism in an open state.

FI1G. 6 1s a sectional view similar to FIG. 4 showing
the passive valve mechanism in an in-use sealed state
with a dilatation catheter extending therethrough.

While the above identified figures set forth a pre-
ferred embodiment, other embodiments of the present
invention are also contemplated as noted in the discus-
sion. In all cases, this disclosure presents illustrated
embodiments of the present invention by way of repre-
sentation and not limitation. It should be understood
that numerous other modifications and embodiments
can be devised by those skilled in the art which fall
within the scope and spirit of the principles of this in-
vention. It should be noted that the figures have not
been drawn to scale as it has been necessary to enlarge
certain portions for clarity. In addition, the use of such
relational terms as left/right, upper/lower, or horizon-
tal/vertical, etc. are used herein for reference purposes
only and are not intended to be limiting features of the
mvention disclosed.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An angioplasty catheter system 30 including a Y-
adaptor manifold assembly 32 1n accordance with the
present mvention is illustrated generally in FIGS. 2 and
3. The manifold assembly 32 includes a body member
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(preferably formed from polycarbonate) defined by a
main tubular segment 34, a first, tubular side port 36 and
a second, tubular side port 38. The main tubular seg-
ment 34 has a proximal end 40, a distal end 42 and a
through passage 44 extending between the proximal end
40 and the distal end 42. Joined to the distal end 42 of
the main tubular segment 34 is a luer fitting 46 prefera-
bly formed from polycarbonate. The luer fitting 46
allows the manifold assembly 32 to be releasably cou-
pled to a cooperating luer coupler 48 mounted at a
proximal end S50 of an intravascular guide catheter 52.
With the guide catheter 52 coupled to the manifold
assembly 32, the through passage 44 of the main tubular
segment 34 is in fluid flow communication with a
through lumen 54 of the guide catheter S2.

The first, tubular side port 36 has a proximal end 56,
a distal end 58 and a through passage 60 extending
between the proximal end 56 and the distal end 58. The
first side port 36 is integral with the main tubular seg-
ment 34 and is located proximally of the distal end 42 of
the main tubular segment 34. The through passage 60 of
the first side port 36 is in fluid flow communication with
the through passage 44 of the main tubular segment 34
and thereby the through lumen 54 of the guide catheter
52. The first side port 36 is adapted to releasably receive
a syringe containing a radiopaque dye that can be in-
jected through the through lumen 54 of the guide cathe-
ter 52 (via through passage 44) to the coronary arteries
within which the guide catheter 52 has been placed.

The second, tubular side port 38 has a proximal end
62, a distal end 64 and a through passage 66 extending
between the proximal end 62 and the distal end 64. The
second side port 38 is integrally with the main tubular
segment 34 and 1s located proximally of the distal end 42
of the main tubular segment 34. The through passage 66
of the second side port 38 is in fluid flow communica-
tion with the through passage 44 of the main tubular
segment 34 and thereby the through lumen 54 of the
guide catheter 52. |

The main tubular segment 34 and the second side port
38 are each adapted to receive a dilatation balloon cath-
eter. In the main tubular segment 34, the dilatation cath-
eter will pass straight through the through passage 44
and through the through lumen 54 of the guide catheter
52 and into the vascular system of a patient. In the
second side port 38, the dilatation catheter will pass
through the through passage 66, a distal portion of the
through passage 44 and through the through lumen 54
of the guide catheter 52 and into the vascular system of
the patient. If desired, this arrangement allows two
dilatation catheters to be introduced to a patient’s vas-
cular system so that plural stenoses can be dilatated at
the same time in what is known as a “Kissing Balloon”
technique. To prevent backbleeding through the proxi-
mal ends 40 and 62 of the main tubular segment and
second side port 34 and 38, respectively, a passive he-
mostatic valve mechanism 68 is mounted to each proxi-
mal end 40 and 62 of the main tubular segment and
second side port 34 and 38, respectively.

As seen best in FIG. 3, each passive hemostatic valve
mechanism 68 includes a support member 70 formed
preferably of polycarbonate. The support member 70
includes a first annular ring 72, a second annular ring 74
spaced from the first annular ring 72 and oppositely
positioned, first and second, rigid support members 76
and 78, respectively. The support members 76 and 78
define a pair of oppositely directed, upper and lower
windows 80 and 82, respectively.
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Each valve mechanism 68 further includes a flexibie
tubular sleeve 84 having a proximal end 86 and a distal
end 88. The tubular sleeve 84 is formed preferably of
urethane. Alternatively, the tubular sleeve 84 can be

formed of silicone. The proximal end 86 of the tubular
sleeve 84 is sealed and secured to an inner surface of the
second annular ring 74 by an adhesive and sealing mate-
nal, and the distal end 88 of the tubular sleeve 84 is
sealed and secured to an inner surface of the first annu-
lar ning 72 by an adhesive and sealing material. The
tubular sleeve 84 extends between the first and second
annular rings 72 and 74. The adhesive and sealing mate-
rial is preferably epoxy. Alternatively, cyanoacrylate
can be used as the adhesive and sealing material.

As seen best in FIG. 3, each valve mechanism 68
further includes a flexible valve member, such as a
duck-bill valve 90. The duck-bill valve 90 1s formed
preferably of urethane. Alternatively, the duck-bill
valve 90 can be formed of silicone. The duck-bill valve
90 has a cylindrical main component 92 with a flange
portion 94 at its proximal end. A pair of opposed ridges

96 help to maintain the shape of the main component 92.
As seen 1 FIQG. 2, the main component 92 of the duck-

bill valve 90 1s positioned concentrically within the
tubular sleeve 84 with the flange portion 94 abutting the
proximal end 84 of the tubular sleeve 84. The duck-bill
valve 90 1s sealed and secured to the tubular sleeve 84
and the second annular ring 74 by an adhesive and seal-
ing material applied to the flange portion 94. The adhe-
sive and sealing matenal is preferably epoxy. Alterna-
tively, cyanoacrylate can be used as the adhesive and
sealing material.

A distal end of the main component 92 of the duck-
bill valve 90 has a through opening, such as longitudinal
slit 98 defined by a movable sealing wall, such as op-
posed sealing wall portions 100 (see FIG. 5). The seal-
ing wall portions 100 have a normally closed, sealed
state (see F1G. 4) that prevents backbleeding out of the
respective through passageway 44 and 66, and an open
state (see FIG. 5) wherein a medical device, such as a
dilatation catheter 102, can be inserted into the respec-
tive through passageway 44 and 66 through the longitu-
dinal siit 98 of the duck-bill vaive 90. The sealing wall
portions 100 are movable from the normally closed,
sealed state to the open state by simultaneously applying
a compressive radial force defined by a pair of opposed,
compressive radial force components 101 (see FIG. 5)
to the duck-bill valve 90 through the tubular sleeve 84
at the pair of oppositely directed, upper and lower win-
dows 80 and 82. The compressive radial force compo-
nents 101 are applied 1n opposite directions substantially
perpendicular to a longitudinal extent of the longitudi-
nal shit 98. The applied compressive radial force compo-
nents 101 cause the longitudinal slit 98 to open as shown
in FIG. 3. The force components 101 are applied to the
duck-bill valve 90 through the tubular sleeve 84 prefera-
bly via finger pressure applied by a user of the manifold
assembly 32. Alternatively, the force components 101
may be applied to the duck-bill valve 90 via a rotational
or sliding cam mechanism or a lever mechanism associ-
ated with each valve mechanism 68.

As seen 1 FIG. 6, the sealing wall portions 100 of the
duck-bill valve 90 have a further in-use sealed state
wherein the sealing wall portions 100 conform about
the dilatation catheter 102 so as to prevent backbleeding
out of the respective through passageway 44 and 66.
The sealing wall portions 100 are movable from the
open state (FIG. 5) to the in-use sealed state (FIG. 6) by
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removing the compressive radial force from the duck-
bill valve 90. This allows the sealing wall portions 100
to conform about the dilatation catheter 102 (see FIG.
6) due to the inherent tendency of the sealing wall por-
tions 100 to move towards their normally closed, sealed
state.

As seen best in FIG. 3, each valve mechanism 68
further includes a disk valve 104 positioned proximally
of and adjacent to the duck-bill valve 90. The disk valve
104 1s preferably formed of silicone. Alternatively, the
disk valve 104 can be formed of urethane. The disk
valve 104 has a through aperture 106 for receiving
therethrough the dilatation catheter 102 in the open
state of the sealing wall portions 100, such that the
dilatation catheter 102 passes first through the through
aperture 106 of the disk valve 104 and then through the
longitudinal slit 98 of the duck-bill valve 90. The disk
valve 104 further includes a funnel portion 107 that
directs the dilatation catheter 102 into the through aper-
ture 106 of the disk valve 104. The disk valve 104 is
sealed and secured to the flange portion of the duck-bill
valve 90 and the second annular ring 74 by an adhesive
and sealing material. The adhesive and sealing material
is preferably epoxy. Alternatively, cyanoacrylate can be
used as the adhesive and sealing material.

As seen 1n FIG. 2, the first and second side ports 36
and 38 are oriented at an angle relative to a longitudinal
axis 108 of the main tubular segment 34. A longitudinal
ax1s 109 of the second side port 38 forms an angle of
between ten and twenty five degrees and preferably
fifteen degrees with respect to the longitudinal axis 108
of the main tubular segment 34. A longitudinal axis 110
of the first side port 36 forms an angle of approximately
thirty degrees with respect to the longitudinal axis 108
of the main tubular segment 34.

The Y-adaptor manifold assembly 32 is a relatively
efficient design. The passive hemostatic valve mecha-
nisms 68 at the proximal ends 40 and 62 of the main
tubular segment 34 and the second side port 38, respec-
tively, provide an effective releasable seal about the
shaft of a dilatation catheter 102 without damaging the
catheter 102 or restricting inflation fluid flow through
the dilatation catheter 102. Moreover, the valve mecha-
nisms 68 effectively prevent backbleeding out through
the proximal ends 62 and 40 of the second side port 38
and the main tubular segment 34, respectively, of the
manifold assembly 32. In addition, the relatively slight
angle that the second side port 38 forms with respect to
the main tubular segment 34, allows a dilatation cathe-
ter 102 to be easily steered through the second side port
38 and into the guide catheter 52 without the kinking of
the dilatation catheter sometimes associated with the
use of mamfolds having higher angle side branch orien-
tations. The relatively slight angle of the second side
port 38 causes mimimal flexing of the dilatation catheter
102 1n the region where the catheter 102 passes through
the manifold assembly 32. Minimal flexing of the dilata-
tion catheter 102 results in more reliable and sensitive
dilatation catheter torque response when steering the
catheter 102 through the vascular system of a patient.

Although the present invention has been described
with reference to preferred embodiments, workers
skilled in the art will recognize that changes may be
made 1n form and detail without departing from the
spirit and scope of the invention.

What is claimed is:
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1. A Y-adaptor manifold assembly for use with an
intravascular catheter, the manifold assembly compris-
ing:
a body member including:
a rain tubular segment having a distal end, a proxi-
mal end and a through passage extending be-
tween the distal and proximal ends, the distal end
of the main tubular segment being adapted to be
joined to an intravascular catheter so that the
through passage of the main tubular segment is
arranged to be 1n fluid communication with a
through lumen of the intravascular catheter;
a valve mechanism having a frame with distal end
and a proximal end with the distal end thereof
fixed to the proximal end of the main tubular
segment with the valve mechanism extending
outwardly from the proximal end of the main
tubular segment, the valve mechanism including;
a flexible valve member fixed within the valve
mechanism frame and having a longitudinal
slit defined by opposed sealing wall portions,
the sealing wall portions having a normally
closed, sealed state that prevents a fluid me-
dium from passing out of the through passage
of the main tubular segment through the proxi-
mal end thereof, and an open state wherein a
medical device can be inserted into the
through passage of the main tubular segment
through the longitudinal slit of the valve mem-
ber, the sealing wall portions being movable
from the normally closed, sealed state to the
open state by way of a pair of opposed, com-
pressive radial force components that are si-
multaneously applied to the valve member in
opposed directions substantially perpendicular
to a longitudinal extent of the longitudinal slit;
and

a flexible tubular sleeve extending between and
fixed within the distal end and the proximal
end of the valve mechanism frame with the
sleeve extending about the valve member,

wherein the frame of the valve mechanism 1s
configured and arranged to support the valve
member and the sleeve and to permit access to
the sleeve for application of the opposed radial
force components to the valve member
through the sleeve; and

a tubular side port joined to the main tubular seg-
ment proximally of the distal end of the main
tubular segment, the side port having a through
passage in fluid communication with the through
passage of the main tubular segment.

2. The Y-adaptor manifold assembly of claim 1
wherein the sealing wall portions have an in-use sealed
state wherein the sealing wall portions of the longitudi-
nal slit conform about the medical device and a fluid
medium is prevented from passing out of the through
passageway of the main tubular segment through the
proximal end thereof, the sealing wall portions being
movable from the open state to the in-use sealed state by
removing the compressive radial force components
from the valve member and allowing the sealing wall
portions to conform about the medical device due to the
inherent tendency of the sealing wall portions to move
towards their normally closed, sealed state.

3. The Y-adaptor manifold assembly of claim 1, and
further including:
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a disk valve fixed within the proximal end of the
valve mechamism frame proximal to the valve
member, the disk valve having a through aperture
wherein upon insertion of the medical device into
the through passage of the main tubular segment,
the medical device passes first through the through
aperture of the disk valve before the medical de-
vice passes through the valve member in its open
state.

4. The Y-adaptor manifold assembly of claim 3
wherein the disk valve has a funnel portion that directs
the medical device into the through aperture of the disk
valve.

5. The Y-adaptor manifold assembly of claim 1
wherein the valve mechanism frame further includes:

a first annular ring defining the distal end of the valve
mechanism and joined to the proximal end of the
main tubular segment; and

a second annular ring spaced from and coupled to the
first annular ring, the second annular ring defining
the proximal end of the valve mechanism and being
configured to support the valve member, wherein a
distal end of the sleeve is fixed within the first
annular ring of the valve mechanism frame and a
proximal end of the sleeve is fixed within the sec-
ond annular ring of the valve mechanism frame.

6. The Y-adaptor manifold assembly of claim §
wherein the valve mechanism frame further includes a
pair of rigid support members joining the second annu-
lar ring to the first annular ring, the pair of support
members defining a pair of oppositely directed windows
to allow the opposed compressive force components to
be applied to the valve member through the tubular
sleeve.

7. The Y-adaptor manifold assembly of claim 6, and
further including:

a disk valve positioned within the second annular ring
and proximal to the valve member, the disk valve
having a through aperture wherein upon insertion
of the medical device into the main tubular seg-
ment the medical device passes first through the
through aperture of the disk valve before the medi-
cal device passes through the valve member in its
open state.

8. A Y-adaptor manifold assembly for use with an
intravascular guide catheter configured to be intro-
duced into a vascular system of a patient, the manifold
assembly comprising:

a body member including:

a main tubular segment having a distal end, a proxi-
mal end and a through passage extending be-
tween the distal and proximal ends, the distal end
of the main tubular segment being adapted to be
joined to an intravascular guide catheter so that
the through passage of the main tubular segment
is arranged to be in fluid communication with a
through lumen of the intravascular guide cathe-
ter;

a first side port tubular segment having a distal end
and a proximal end, the distal end thereof joined
to the main tubular segment, the first side port
having a through passage in fluid communica-
tion with the through passage of the main tubular
segment;

a second tubular side port joined to the main tubu-
lar segment, the second side port having a
through passage in fluid communication with the
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through passage of the main tubular segment;
and

a first valve mechanism having an elongate tubular

frame with a distal end and a proximal end, the
distal end Of the first valve mechanism frame
being fixed to and extending outwardly from the
proximal end of the main tubular segment and a
second valve mechanism having an elongate
tubular frame with a distal end and a proximal
end, the distal end of the second valve mecha-
nism frame being fixed to and extending out-
wardly from the proximal end of the first side
port tubular segment, each of the first and the
second valve mechanism frames defining a pair
of windows and each of the first and second
valve mechanisms including;

a flexible valve member fixed within each re-
spective valve mechanism frame and having a
Iongitudinal slit defined by opposed sealing
wall portions, the sealing wall portions having
a normally closed, secaled state that prevents
backbleeding out of the respective through
passage, and an open state wherein a medical
device can be 1nserted into the respective
through passage through the longitudinal shit
of the valve member, the sealing wall portions
being movable from the normally closed,
sealed state to the open state by way of a pair
of opposed, compressive radial force compo-
nents that are simultaneously applied to the
valve member in opposed directions substan-
tially perpendicular to a longitudinal extent of
the longitudinal slhit; and

a flexible tubular sleeve extending between and
fixed within the distal end and the proximal
ends of each respective valve mechanism

frame with the sleeve extending about the
respective valve member, the windows of

each respective valve mechanism frame per-
mitting access to each respective sleeve so that
the compressive radial force components can
be applied to the respective valve member
through the respective tubular sleeve.

9. The Y-adaptor manifold assembly of claim 8
wherein the first and second side ports are oriented at an
acute angle relative to a longitudinal axis of the main
tubular segment.

10. The Y-adaptor manifold assembly of claim 9
wheremn the first side port is oriented at an angle be-
tween ten and twenty five degrees with respect to the
longitudinal axis of the main tubular segment.

11. The Y-adaptor manifold assembly of claim 10
wherein the first side port is oriented at an angle of
fifteen degrees with respect to the longitudinal axis of
the main tubular segment.

12. The Y-adaptor manifold assembly of claim 9
wherein the second side port 1s oriented at an angle of
thirty degrees with respect to the longitudinal axis of
the main tubular segment.

13. The Y-adaptor manifold assembly of claim 8
wherein the sealing wall portions have an in-use sealed
state wherein the sealing wall portions of the longitudi-
nal slit conform about the medical device inserted
through the slit so as to prevent backbleeding out of the
through passage, the sealing wall portions being mov-
able from the open state to the in-use sealed state by
removing the compressive radial force components
from the valve member and allowing the sealing wall
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portions to conform about the inserted medical device
due to the inherent tendency of the sealing wall portions
to move towards their normally closed, sealed state.

14. The Y-adaptor manifold assembly of claim 8
wherein each of the first and the second valve mecha-
nism frames further includes:

a first annular ring defining the distal end of each
valve mechanism frame and joined to the proximal
end of the respective tubular segment; and

a second annular ring spaced from and coupled to the
first annular ring, the second annular ring defining
the proximal end of each valve mechanism frame
and being configured to support the respective
valve member, wherein a distal end of each respec-
tive sleeve is fixed within the first annular ring of
each respective valve mechanism frame and a prox-
imal end of each respective sleeve 1s fixed within
the second annular ring of each respective valve
mechanism frame.

15. The Y-adaptor manifold assembly of claim 14
wherein each valve mechanism frame further includes a
pair of rigid support members joining the second annu-
lar ring to the first annular ring, the pair of support
members defining the pair of windows to allow the
opposed compressive force components to be applied to
the valve member through the tubular sieeve.

16. The Y-adaptor manifold assembly of claim 18
wherein each valve mechanism frame further includes:

a disk valve positioned within the second annular ring
and proximally adjacent to the valve member, the
disk valve having a through aperture wherein upon
insertion of a medical device into the respective
through passage the medical device passes first
through the through aperture of the disk valve
before the medical device passes through the valve
member in its open state.

17. A Y-adaptor manifold assembly for use with an
intravascular catheter, the manifold assembly compris-
ing:

a body member including:

a main tubular segment having a distal end, a proxi-
mal end and a through passage extending be-
tween the distal and proximal ends, the distal end
of the main tubular segment being adapted to be
joined to an intravascular catheter so that the
through passage of the main tubular segment is
arranged to be in fluid communication with a
through lumen of the intravascular catheter;

a valve mechanism having an elongate tubular
frame with a distal end and a proximal end, the
distal end of the valve mechanism frame being
fixed to the proximal end of the main tubular
segment and the frame having a pair of windows
formed therein, the valve mechanism including;
a flexible valve member disposed within the

frame of the valve mechanism and having a
longitudinal slit defined by opposed sealing
wall portions, the sealing wall portions having
a normally closed, sealed state that prevents a
fluid medium from passing out of the through
passage of the main tubular segment through
the distal end thereof, an open state wherein a
medical device can be inserted into the
through passage of the main tubuiar segment
through the longitudinal slit of the valve mem-
ber and an in-use sealed state wherein the seal-
ing wall portions of the longitudinal slit con-
form about the medical device to prevent the
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fluid medium from passing out of the through to a longitudinal extent of the longitudinal slit;
passage of the main tubular segment through and

its proximal end, the sealing wall portions a flexible tubular sleeve extending between and
being movable from the normally closed, fixed within the distal end and the proximal
sealed state to the open state by way of a pair 3 end of the valve mechanism frame with the
of opposed, compressive radial force compo- sleeve extending about the valve member,
nents that are simultaneously applied to the wherein the windows of the frame permit the
valve member 1n opposed directions substan- compressive radial force components to be
tially perpendicular to a longitudinal extent of applied to the valve member through the tubu-
the longitudinal slit, and the sealing wall por- 10 lar sleeve;

tions being movable from the open state to the a disk valve fixed within the valve mechanism
in-use sealed state by removing the compres- pr O{Eiﬂlal to the valve member ] the disk valve
sive radial force components from the valve having a through aperture being adapted to
member to allow the sealing wall portions to permit insertion of a medical device there-

conform about the medical device due to the 17 through; - _
inherent tendency of the sealing wall portions a tubular side port joined to the main tubular seg-

to move toward their normally closed, sealed ment proximally of the distal eﬂd_ of the main
tubular segment, the side port having a through

state; and : ) . T .
a flexible tubular sleeve extending between and passage In fluid communication with the through
fixed within the distal end and the proximal 20 passage of the main tubular segment.

19. A Y-adaptor manifold assembly for use with an
intravascular catheter, the manifold assembly compris-
ing:

a body member including:

25 a main tubular segment having a distal end, a proxi-
mal end and a through passage extending be-
tween the distal and proximal ends, the distal end
of the main tubular segment being adapted to be
joined to an intravascular catheter so that the

30 through passage of the main tubular segment is

arranged to be in fluid communication with a

through lumen of the intravascular catheter;

a valve mechanism including;

a frame having a first annular ring defining a
distal end of the valve mechanism and a sec-
ond annular ring defining a proximal end of
the valve mechanism, the second annular ring
being coupled to the first annular ring and the
distal end of the valve mechanism being fixed
to the proximal end of the main tubular seg-
ment with the valve mechanism frame extend-
ing outwardly from the proximal end of the
main tubular segment;

a flexible valve member fixed within the valve
mechanism frame and being supported by the
second annular ring, the valve member having
a longitudinal slit defined by opposed sealing
wall portions, the sealing wall portions having
a normally closed, sealed state that prevents a
floid medium from passing out of the through
passage of the main tubular segment through
the proximal end thereof, and an open state
wherein a medical device can be inserted into
the through passage of the main tubular seg-
ment through the longitudinal slit of the valve
member, the sealing wall portions being mov-

end of the valve mechanism frame and extend-
ing about a portion of the valve member,
wherein the windows in the frame permit ac-
cess of the user’s fingers to the sleeve for man-
ual application of the opposed radial force
components to the valve member through the
sleeve; and

a tubular side port joined to the main tubular seg-
ment proximally of the distal end of the main
tubular segment, the side port having a through
passage in fluid communication with the through
passage of the main tubular segment.

18. A Y-adaptor manifold assembly for use with an
intravascular catheter, the manifold assembly compris- ;5
ing:

a body member include:

a main tubular segment having a distal end, a proxi-
mal end and a through passage extending be-
tween the distal and proximal ends, the distal end 4,
of the main tubular segment being adapted to be
jomned to an intravascular catheter so that the
through passage of the main tubular segment is
arranged to be in fluid communication with a
through lumen of the intravascular catheter; 45

a valve mechanism having an elongate tubular
frame with a distal end and a proximal end with
the distal end of the valve mechanism frame
fixed to the proximal end of the main tubular
segment, the frame having a pair of windows ;5
formed therein, the valve mechanism including;

a flexible valve member disposed within the
valve mechanism and having a longitudinal slit
defined by opposed sealing wall portions, the
sealing wall portions having a normally 55
closed, sealed state that prevents a fluid me-

dium from passing out of the through passage
of the main tubular segment through the proxi-
mal end thereof, and an open state wherein a
medical device can be inserted into the
through passage of the main tubular segment
through the longitudinal slit of the valve mem-
ber, the sealing wall portions being movable
from the normally closed, sealed state to the
open state by way of a pair of opposed, com-
pressive radial force components that are si-
multaneously applied to the valve member in
opposed directions substantially perpendicular

65

able from the normally closed, sealed state to
the open state by way of a pair of opposed,
compressive radial force components that are
simultaneously applied to the valve member in
opposed directions substantially perpendicular
to a longitudinal extent of the longitudinal slit;
and

a flexible tubular sleeve having a distal end fixed

within the first annular ring of the valve mech-
anism and a proximal end fixed within the
second annular ring of the valve mechanism
with the sleeve extending between the first
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and second annular ring of the valve mecha-
nism, and the sleeve extending about the valve
member so that the compressive radial force
components can be manually applied to the
valve member through the tubular sleeve; and

a tubular side port joined to the main tubular seg-
ment proximally of the distal end of the main
tubular segment, the side port having a through
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passage 1n fluid communication with the through
passage of the main tubular segment.

20. The Y-adaptor manifold assembly of claim 19

wherein the valve mechanism further includes:

a pair of rigid support members joining the second
annular ring to the first annular ring, the pair of
support members defining a pair of oppositely di-
rected windows to allow the opposed radial force
components to be applied to the valve member

through the tubular sleeve.
*' ¥® x ¥ %
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